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(57)Abstract: 

PURPOSE: To provide an alkaline storage battery with 
high capacity and high charging performance in a high 
temperature atmosphere by improving a sintered 
cathode plate. 

CONSTITUTION: Nickel hydroxide is densely filled 
(2.4g/cm2) in a nickel powder sintered substrate 
(porosity: 82%) in an impregnation process. Paste 
prepared by kneading cadmium oxide, methylcellulose 
(binder), and water is applied to the surface of the 
electrode plate filled with nickel hydroxide to form a 
cadmium oxide coated layer. The weight ratio of nickel 

and cadmium in the cathode plate is 95:5. _ . _ 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sintering type anode plate for alkaline batteries characterized by having the spreading 
layer which uses a cadmium compound as a principal component on the front face in the sintering 
type anode plate which made the active material which makes nickel hydroxide a subject hold to a 
nickel powder sintering base. 

[Claim 2] The sintering type anode plate for alkaline batteries according to claim 1 whose cadmium 
compound is cadmium oxide. 

[Claim 3] The manufacturing method of the sintering type anode plate for alkaline batteries 
characterized by applying the paste which uses a cadmium compound as a principal component to 
the front face of the sintering type anode plate which carried out sinking-in maintenance of the 
active material which makes nickel hydroxide a subject at a nickel powder sintering base. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sintering type anode plate for alkaline batteries 
which made the active material which makes nickel hydroxide a subject hold to a nickel powder 
sintering base, and its manufacturing method. 
[0002] 

[Description of the Prior Art] The sintering type anode plate for alkaline batteries fills up a nickel 
powder sintering base with the nickel hydroxide which is an active material by the sinking-in method, 
and is obtained. If especially the alkaline battery that used the anode plate filled up only with nickel 
hydroxide charges in an elevated-temperature ambient atmosphere, an oxygen overvoltage will fall 
and generating of oxygen gas will tend to take place. Consequently, charging efficiency falls and 
discharge capacity decreases. In order to improve such un-arranging, a technique like following (1) - 
(3) which adds a cadmium compound to nickel hydroxide is proposed (JP,56-143669,A). 

(1) When filling up a nickel powder sintering base with the nickel hydroxide which is an active 
material by the sinking-in method, add the cadmium compound in sinking-in liquid and perform 
restoration of nickel hydroxide, and restoration of a cadmium compound to coincidence. 

(2) After filling up a nickel powder sintering base with the nickel hydroxide which is an active 
material by the sinking-in method, it is further filled up with a cadmium compound by the sinking-in 
method. 

(3) Use (2) together with the above (1). 

Moreover, it considers as the paste type anode plate which enabled high capacity-ization of a cell, 
and there are some which applied to the porous substrate (madreporite) what added the cadmium 
compound to (4) nickel-hydroxide powder, and was kneaded in the shape of a paste. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the technique of the above (1), since the 
cadmium compound is added in sinking-in liquid, the fill of the nickel hydroxide which is an active 
material decreases, and high capacity-ization of a cell becomes difficult. Moreover, with the 
technique of (2), if the count of sinking in is piled up aiming at high-capacity-izing of a cell and high 
density restoration of nickel hydroxide is performed, even if it is going to fill up a cadmium 
compound with after that by the sinking-in method, the room will be lost. Furthermore, although high 
density restoration of nickel hydroxide is possible, since a paste type anode plate is inferior to a 
sintering type anode plate in conductivity with the technique of (4), the charge-and-discharge 
property by the high current is not good. The technical problem which this invention tends to solve 
is improving a sintering type anode plate and attaining both charge property improvements in high- 
capacity-izing and the elevated-temperature ambient atmosphere of an alkaline battery. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
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sintering type anode plate for alkaline batteries concerning this invention is characterized by having 
the spreading layer which uses a cadmium compound as a principal component on the front face in 
the thing which made the active material which makes nickel hydroxide a subject hold to a nickel 
powder sintering base. A cadmium compound is cadmium oxide preferably. The above-mentioned 
sintering type anode plate can be manufactured by applying to the front face the paste which uses a 
cadmium compound as a principal component, after carrying out sinking-in maintenance of the 
active material which makes nickel hydroxide a subject at a nickel powder sintering base. 
[0005] 

[Function] Since the sintering type anode plate concerning this invention has prepared 
independently the spreading layer which uses a cadmium compound as a principal component in the 
front face, it is possible to make the cadmium compound of a constant rate hold also to the plate 
whose room to carry out high density restoration of the nickel hydroxide, and fill up a sintered 
carrier with a cadmium compound for high-capacity-izing of a cell was lost. Since high capacity- 
ization of a cell can be attained and the cadmium compound of a constant rate can also be made to 
hold even if it does not make an anode plate into a paste type, the charge property in an elevated- 
temperature ambient atmosphere is also maintainable in the good condition. 
[0006] 

[Example] (Example) Nickel hydroxide was filled up into the nickel powder sintering base (porosity: 
82%) with the rate of 2.4 g/cm2 by the sinking-in method. Next, the paste which added and kneaded 
water to cadmium oxide and methyl cellulose (binder) was applied to the front face of the plate filled 
up with said nickel hydroxide, and the spreading layer of cadmium oxide was formed. The weight 
ratio of the nickel and cadmium of this anode plate is 95:5. 

[0007] (Conventional example 1) The plate filled up with nickel hydroxide by the sinking-in method 
like the example was further filled up with cadmium hydroxide by the sinking-in method. The weight 
ratio of the nickel and cadmium of this anode plate is 98:2. 

[0008] (Conventional example 2) After applying to a nickel-plating iron madreporite the paste which 
added and kneaded water to nickel hydroxide, cadmium oxide, and methyl cellulose (binder), it was 
pressed, and it was used as the anode plate. The pack density of the nickel hydroxide of this anode 
plate is 2.4 g/cm2. Moreover, the weight ratio of nickel and cadmium is 95:5. 

[0009] In order to check the effectiveness of the anode plate concerning this invention, the nickel 
cadmium battery of SC size was constituted combining each anode plate of the above-mentioned 
example and the conventional example, and the cadmium negative plate manufactured with the 
conventional method. The test result of the cycle-life property of each battery, the charge property 
in an elevated-temperature ambient atmosphere, and a high current discharge property is shown in 
drawing 1 - drawing 3 . Each characteristic test of the charge conditions of a cell is O.ICmAx 15 
hours. It is a charge characteristic test in a cycle-life property and an elevated-temperature 
ambient atmosphere, and the discharge conditions of a cell are 0.2CmA and termination electrical- 
potential-difference 1 .0V. Moreover, the termination electrical potential difference of discharge is 
1.0V in a high current discharge characteristic test. 

[0010] Even if the battery of an example repeats charge and discharge, it has held early high 
capacity for a long time, so that clearly from drawing 1 . That the cycle-life property is superior to 
the battery of the conventional example 1 has many amounts of cadmium which were able to be 
made to hold to an anode plate, and it is because alpha-NiOOH (it is the factor which shortens a 
battery life) generated at the time of overcharge is controlled few. Moreover, it is based on the 
difference between a sintering type anode plate and a paste type anode plate that the cycle-life 
property is superior to the battery of the conventional example 1 . Moreover, since charge is 
performed good also in the elevated-temperature ambient atmosphere, the battery of an example 
has few falls of discharge capacity, so that clearly from drawing 2 . The thing with few falls of 
discharge capacity than the battery of the conventional example 1 has many amounts of cadmium 
which were able to be made to hold to an anode plate, and is because the fall of an oxygen 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eiie 



10/29/2004 



Page 3 of 3 



overvoltage can be controlled in an elevated-temperature ambient atmosphere. Furthermore, even if 
the battery of an example discharges by the high current, there are few falls of discharge capacity 
than the battery of the conventional example 2 which used the paste type anode plate, and the high 
current discharge property is excellent so that clearly from drawing 3 . 
[0011] 

[Effect of the Invention] As mentioned above, a cadmium compound can be made to fully hold also 
to the anode plate whose room to carry out high density restoration of the nickel hydroxide, and 
make a nickel powder sintering base carry out sinking-in maintenance of the cadmium compound 
decreased in the sintering type anode plate for alkaline batteries concerning this invention. 
Consequently, the alkaline battery which has improved the charge property in an elevated- 
temperature ambient atmosphere can be assembled, maintaining high capacity, and the cycle-life 
property and the high current discharge property are also excellent. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the curvilinear Fig. showing the charge-and-discharge cycle of an alkaline battery, 
and the relation of discharge capacity. 

[Drawing 2] It is the curvilinear Fig. showing the ambient temperature at the time of charge of an 
alkaline battery, and the relation of discharge capacity. 

[Drawing 3] It is the curvilinear Fig. showing the discharge rate of an alkaline battery, and the 
relation of discharge capacity. 
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